ABSTRACT
Introduction
Mammals feed on various foods containing diverse yeasts and thus could contribute for their dispersal. Diversity of yeasts in mammals is not well-studied subject. Several yeast species-Candida sloffii, Cyniclomyces guttulatus, Candida pintolopesii are shown to be obligately associated with the intestinal tracts of horses, cattle, pigs, rabbits and rodents. Some yeasts form part of the normal commensal microflora of mammal intestines, others are responsible for certain pathological conditions (6, 9) . A high diversity of yeasts was shown in fecal pellets of rodents and marsupials from tropical rain forests. Among isolated yeasts were Debaryomyces hansenii, Pichia membranaefaciens and Candida krusei. The opportunistic pathogens Candida albicans, Candida glabrata and Candida tropicalis were isolated at lower frequency (1) .
In the present article we studied diversity of yeasts and actinomycetes in the fecal pellets of selected mammals from the Sofia city zoo, Bulgaria. Biotechnologically important properties of isolated yeast and actinomycetes were also studied.
Materials and Methods

Isolation of yeasts and actinomycetes
The feces were collected from the cages of various mammals in the zoo. Yeast were isolated by the spread plate method on acidified YM Agar medium (0.3% yeast extract, 0.3% malt extract, 0.5% peptone, 1% glucose and 2% agar), pH adjusted to 4.5 with HCl and incubated at room temperature during three days. Selected colonies were streaked on YM agr to obtain pure cultures and maintained at 4ºC on 2% glucose, 0.5% yeast extract, 2% malt extract, 2% agar slants (5) .
DNA barcoding analysis
Yeast 26S ribosomal DNA was amplified using colony PCR amplification and sequenced as described in this issue (4) .
Actinomycete genomic DNA extraction, PCRmediated amplification of the 16S rRNA gene and purification of PCR products were carried out using procedures described previously (7) . PCR products were purified using ExoSAP-IT PCR Clean-up Kit (GE Healthcare Limited, UK) and sequenced using 3730XL capillary DNA sequencer (Applied Biosystems, USA) by Macrogen Inc (South Korea). Identities of yeasts and actinomycetes were determined using Blast search analysis from the GenBank database.
Extracellular enzymatic activities
Amylolytic activity was evaluated using starch agar (2) , which contained of 6.7 g/L yeast nitrogen base (YNB; Difco), 2 g/L soluble starch, and 20 g/L agar (pH 6.0). After incubation, the plates were flooded with Lugol's iodine solution (3.3 mg/L of iodine and 6.7 mg/L of potassium iodide). A pale yellow zone around the colony in the otherwise blue medium indicated starch degradation.
Proteolytic activity was determined in skim milk agar medium consisting of 10 g/L skim milk (Difco) and 20 g/L agar (pH 6.6) (2). After incubation, a positive reaction was observed as a clear zone around the colony in the opaque medium.
Lipolytic activity was detected on a sorbitanmonooleate (Tween 80) agar medium (8) 
Results and Discussion
In our study, we have isolated twenty-seven yeasts and three actinomycete strains from animal feces belonging to various mammals ( Recently large-scale screening survey on the production of extracellular amylases, esterases, lipases, proteases, pectinases, chitinases and cellulases by yeasts isolated from several habitats of the Brazilian rain forest were surveyed. The study clearly revealed the potential of yeasts isolated from tropical environments to produce a wide range of extracellular enzymes (3) . Therefore, we analyzed ability to produce extracellular enzymes of obtained yeasts and actinomycetes. The analysis has shown that five yeast strains have proteolitic activity, one strain show amylolitic activity and thirteen strains possess lipolitic activity ( Table 2 ). All strains of Thermoactinomyces saccharii have shown strong proteolitic activity.
All yeasts and actinomycetes were isolated from worm blooded animals therefore their ability to grow at elevated temperatures was investigated too. Most of yeast strains were able to grow at 37ºC. Four strains demonstrated ability to grow at 42ºC. Two strains were able to grow at 45ºC ( Table 3) .
The optimal growth temperature of Thermoactinomyces saccharii was shown to be 55°C, with maximum and minimum growth temperatures 60ºC and 40ºC, correspondingly. IM2B  +  +  +  IM2K  +  +  +  IM3  +  --IM3-1  +  --IM5  +  --IM6  +  --IM9  +  -+  IM13R  +  --IM13-2  +  --IM14R  +  --IM14-1  +  --IM14-2  +  --IM18R  +  --IM19-1  +  --IM19-2  +  --IM19-3  +  --IM19  +  --Actinomycetes  40ºC  55ºC  60ºC  IMA1  +  +  +  IMA2  +  +  +  IMA3 + + +
Conclusions
Mammal feces represent rich source of yeasts and actinomycetes with important biotechnological properties.
